Section S1. Linear and quadratic regressions for eleven data sets analyzed. The following figures show the results of linear (solid lines) and quadratic (dotted lines) least squares regressions to the seasonal averages of the eleven data sets considered in this work. The data set and the parameters with 95% confidence limits of the respective fits are indicated in each figure. Figure S1 . Results for the Arkona-Zingst data set. Figure is generally in the format of Fig. 2 of the text. A linear regression limited to the period before 2000 yields statistically identical parameters as those annotated here. The relative dip in O 3 seen in all seasons in the 1980s is not understood, but the exclusion of those data have little influence on the derived linear regression parameters. The coefficients of the second order terms (acceleration) in the quadratic fits shown here are not significant. It is possible to select portions of the records beginning in the 1980s that do yield statistically significant second order coefficients; however, such fits are not physically reasonable as they predict concentrations much below those observed before 1980. Linear fits are taken as the best simple description of the O 3 changes observed in this measurement record.
. Results for the Mace Head data set. The figure is generally identical to the upper panel of Fig. 3 in the text, where further details of the regressions are discussed. The data set considered here includes the baseline selected data as described in the text, and begins in 1989. Derwent et al. [2007] report data as early as 1987, which were baseline selected by somewhat different methods; inclusion of those earlier data with those here do not significantly change either of the regressions in any of the seasons. Seasonal averages were calculated from the monthly average data described by Derwent et al. [2007] with later data provided by Richard Derwent. Figure S3 . Results for the Hohenpeisenberg data set. The figure is generally identical to Fig. 2 of the text, where details of the regressions are discussed. Seasonal averages were calculated from the monthly average data described by Gilge et al. [2010] . The data record includes recent data combined with earlier data discussed by Staehelin et al. [1994] . The 1950-51 seasonal averages were calculated from tabulated diurnal averages. The only data record that survives for the 1954-1958 measurements are averages over all years for a given month; hence those data are duplicated over the respective years. The 1989-2010 seasonal averages were calculated from hourly average data. Here the quadratic fit includes all data; quadratic fits to 1989-2010 (not shown) give similar values for the acceleration, and agree within their confidence limits. Fig. 2 of the text. Seasonal averages were calculated from the monthly average data provided by H.-E. Scheel at IMK-IFU, and are as described by Gilge et al. [2010] . All data are included in the fits. In the analysis of Logan et al. [2012] , they excluded January-May 1982 data when computing trends. Exclusion of those data here (the two points indicated by black circles) give regressions with parameters that agree with those shown within in the indicated confidence limits. [Crutzen, 1988; Staehelin et al., 1994] ; . The 1990-2010 seasonal averages were calculated from the monthly average data provided by Martin Steinbacher, and are as described by Gilge et al. [2010] . The linear fit to the 1990-2000 summer data (not shown) gives a slope (0.59 ± 0.66) not statistically significant at the 95% confidence limit; however it is nevertheless consistent with the much more precise slope (0.46 ± 0.08) determined from the data set including the two years from the 1930s. The quadratic fit to the summer data including the 1930s data (not shown) gives an acceleration much less negative (-0.0088 ± 0.0073) than that derived for the past 20 years (-0.086 ± 0.077), although the confidence limit of the latter overlaps with the former. 
